: The typical daily influent flow rate profile A two-stage plug-flow BNR plant with wastewater and returned activated sludge (RAS) both fed to the anoxic zone  0.036%  A high degree of diurnal and spatial variability in N2O emission;  N2O emissions were negatively correlated to dissolved oxygen concentration;
o Eight-week continuous, online monitoring of gaseous N2O using one gas hood in both the aerobic zone and the anoxic zone; o The gas collection hood was placed for a period of around 1 week at each of the seven sites in the aerobic zone. 3 A BNR plant incorporating a plug flow reactor with an MLE configuration, followed by two parallel carousel reactors  2.8% The nitrous oxide emission exhibited a seasonal dynamic o The plant was fully covered except for the second clarifier; o The N2O concentration in the off-gas from the whole plant except for the second clarifier was continuously monitored online over three months. 4 An SBR BNR plant  6.8%  Cycles with long aerated phases showed the highest N2O emissions;  Cycles with intermittent aeration (an aerated phase up to 20 to 30 min followed by a short anoxic phase) effectively reduce N2O emissions;
o Continuous online-monitoring over 33 days at one sampling location.
5
A separate stage plug-flow BNR  0.116%  N2O emission dynamics were highly variable and mainly related to the instability of the nitrification process occurring in the bioreactor;  Transient anoxic periods in the aerated zones resulted in N2O peak emissions when aeration restarted.
o Continuous online-monitoring using one gas hood in both the aerobic zone and the anoxic zone; o The gas collection hood was placed for a period of around 2-3 days at each of the six sites in the aerobic zone.  0 -0.3%  A high degree of diurnal variability in N2O emission, correlated with diurnal total nitrogen loading;  Higher DO concentration in aerobic tank lead to lower N2O emission and better resistance to stress conditions favouring higher N2O emission;  Low sludge ages (10 to12 days) resulted in higher N2O emissions;  Higher recycle rates (sludge recycle and internal recirculation) contribute to the reduction of N2O emission.
o Continuous, online monitoring of gaseous N2O using one gas hood over several months; o One sampling point at each stage of the BNR. 7 Studies with emission factor estimated based on grab sampling Activated sludge plantprimary and secondary treatment (aeration only)
 0.035%-0.05%  The most significant emissions occurred in the aerobic zone;  Dissolved N2O produced by denitrification was stripped during mechanical aeration.
Weekly grab samples for 15 weeks An anoxic/anaerobic/oxic BNR plant  0.10%-0.13% The most significant factors influencing N2O emissions were dissolved oxygen concentration and nitrite concentration in the oxic tanks Gas phase N2O samples collected using air bags in oxic tanks, final clarifier tanks, anoxic tanks, sludge concentration tanks and anaerobic tanks 14 Three BNR plants including a pre-anaerobic carrousel oxidation ditch, a pre-anoxic anaerobic-anoxic-oxic process and a reverse anaerobicanoxic-oxic process  0.114%-0.140% The nitrite concentration were found to be the dominant influencing factors affecting N2O production Grab samples collected with air bags at influent pump station, grit chambers; primary settling tanks, pre-anoxic tanks, anaerobic tanks, anoxic tanks, oxic tanks, final clarifier tanks, et al. 15 an anoxic/anaerobic/oxic BNR plant and a SBR  6.52% for the SBR plant; 1.9% for the A2O plant The low DO concentration during nitrification was the major factor influencing N2O production.
Grab samples-Collecting gas phase N2O samples using air bags at grit tank, primary clarifier, A2O-anoxic zone, A2O-anaerobic zone, A2O-oxic zone and Final clarifier 16 Oxidation ditch  0.52% Majority of the N2O emission was found to occur in the surface aerator zone, which would be missed if the gas hood method was applied alone to quantify N2O emission.
N2O emissions was determined based on N2O transfer coefficient (kLa) induced by surface aerators based on oxygen balance for the entire oxidation ditch. 17 
